A new type of draining implant and the results of 47 operations have been discussed by Molteno (I969a). This implant consists of a translimbal tube rigidly attached to, and opening onto the external surface of a thin circular acrylic plate 8 mm. in diameter. This plate is curved to fit and is sutured firmly to sclera. When covered by a flap of conjunctiva and Tenon's capsule the plate forms the floor of a uniocular bleb in free communication with the anterior chamber, which cannot shrink to an area less than that of the plate. These implants controlled the intraocular pressure in 83 per cent. of patients with medically uncontrollable glaucoma and in all nine patients who received systemic steroids to reduce bleb fibrosis. Several of the earlier cases developed excessively fibrosed blebs, and 32 per cent. of them needed long-term local steroid medication to prevent attacks of iridocyclitis.
New implant for glaucoma Design of clinical trial
Patients with advanced glaucoma, in whom the visual acuity had fallen to 6/6o or less, were admitted to hospital for full evaluation and a trial of medical therapy. Those in whom the intraocular pressure could not be reduced to 20 mm. Hg had implants inserted. In most cases they remained in hospital until the removal of the implants between 5 weeks and 7 months later. Those discharged from hospital were readmitted for evaluation of their condition before the implant was removed. After the removal they remained in hospital for between 6 weeks and one year, after which they were followed as outpatients.
Diagnosis and evaluation
All cases were examined by the author and underwent a full ophthalmic examination, including applanation tonometry, tonography, and gonioscopy.
The trial of medical therapy lasted at least 7 days. The following dosages were used: (i) Diamox 250 mg. four times a day with potassium supplement (2) Glycerol I50 ml. four times a day for up to 2 weeks (3) Gutt. Epitrate 2 per cent. four times a day (4) Gutt. Phospholine iodide o-o6-o-125 per cent. or, if tolerated, Gutt. Tosmelin o 2s 5 per cent.
Foliow-up
During hospitalization, the patients were seen daily and had at least weekly slit-lamp examinations with applanation tonometry. At outpatient visits applanation tonometry and slit-lamp examination were routine and tonography was performed at longer intervals to confirm that the changes observed in the intraocular pressure were actually due to changes in outflow.
Methods used
The intraocular pressure was measured with a Goldmann applanation tonometer fitted to a HaagStreit goo slit lamp. Tonography was carried out for 4 minutes using a Schwartzer electronic tonometer with continuous strip recorder (both instruments were regularly checked using the calibration standards provided by the makers).
Surgical techniques TIME OF OPERATION
It was soon discovered that at least 3 months' delay after the insertion of an implant was needed for a firm bleb to form. Removal before 3 months (Cases 5, 6, 7, I2, and 13) gave relatively poor results, while accurate watertight closure of the incision into the bleb was very difficult. Therefore most implants were removed between 3 and 7 months after insertion, but there was no technical advantage in waiting more than 4 months as they attained their greatest thickness by the end of the third month.
ANAESTHESIA AND HYPOTONY General anaesthesia was preferred but when it was not available, local anaesthesia and akinesia were used as for a cataract extraction. Hypotony was produced either by intravenous infusion of IO (i) Exposure of the bleb was provided by a speculum and a superior rectus stitch carefully inserted to avoid the bleb. (2) A circumferential conjunctival incision was made 3 mm. behind the bleb and its limbal edge was retracted to expose the posterior edge of the bleb. (3) After all bleeding points had been lightly cauterized a Bard-Parker knife was used to make a single clean incision into the bleb cavity. This incision was placed I mm. anterior to the posterior edge of the inner fibrous bleb and carried across the full width of the episcleral plate.
(4) The posterior stitch holding the implant to the sclera was cut and an iris repositor was used to ease the posterior edge of the episcleral plate away from the bleb cavity.
(5) The two anterior sutures holding the implant to the sclera were cut by sliding a Tooke's knife forward between the episcleral plate of the implant and the sclera. The implant was then grasped with a pair of toothed forceps and gently removed (Fig. i) (6) A sliver of tissue comprising the full thickness of the bleb wall together with overlying conj'unctiva was removed from the anterior lip of the incision, using curved scissors, a watertight closure of the inner fibrous layer of the bleb was then effected by five or six interrupted edge-to-edge sutures of 7 -0 silk and the anterior chamber was re-formed by injecting a medium-sized air bubble into the bleb (Fig. 2 ).
(7) The conj'unctiva was closed by a continuous suture Of 7 0 silk and the operation was completed by the inj'ection of Lincomycin with Depo-Medrol beneath the conj'unctiva in the quadrant opposite the bleb.
During the removal of the implant the utmost care was taken to avoid stretching or otherwise inj'uring the inner fibrous layer of the bleb. In two cases, part-of the bleb was lifted from the sclera, so demonstrating that the attachment of bleb to sclera formed a plane of weakness.
POSTOPERATIVE CARE
All eyes were single-padded for 24 hours, after which the patients were allowed up, wearing dark glasses. Gutt. Sofradex and gutt. Phenylephrine io per cent, wer-e given until the eyes became quiet after 2 to 4 weeks. One patient (two eyes), a 15-year-old girl (Case I4), received systemic steroids for 4 months after the implants were removed in order to suppress fibrous tissue activity in the blebs. Two patients (three eyes) in whom Perspex implants excited a severe uveitis (Cases 7 and 8) received systemic steroids for 6 weeks and 7 months respectively after the removal of' the implants. In this small series of nineteen operations for removal of implants no operative complications were encountered. The only postoperative complications occurred in Case 2 (two eyes) in whom malignant glaucoma developed 4 days and 7 months respectively after removal of the implants. The attacks occurred 3 days apart a week after the patient had finished a 7-day course of Orenzyme which had been given to determine whether it would improve drainage. In both eyes the glaucoma was successfully treated by withdrawing fluid posterior vitreous through a pars plana incision, combined with re-formation of the anterior chambers by means of air inserted through a singlethrust cyclodialysis. Both anterior chambers remained deep and drainage was re-established and has persisted in both eyes for a year since these episodes.
Results

BLEB BEHAVIOUR AFTER REMOVAL OF IMPLANT
In the immediate postoperative period, except for the three eyes in which Perspex implants had been used (Cases 7 and 8) the eyes remained quiet with a mild inflammatory reaction along the suture line. The blebs were all distended while the intraocular pressures rose within I o days to the levels present immediately before removal of the particular implants. At this stage aqueous could easily be displaced from eye to bleb and vice versa (Fig. 5, below) .
After I to 4 months, the blebs showed definite changes, either increasing in area with an associated fall in intraocular pressure or starting to shrink with an associated rise in intraocular pressure. (Bleb spread occurred in the eight patients aged 50 years or more when 3 or more months had passed between insertion and removal of implants (Table I) ). 
Bleb shrinkage occurred in six out of the eight eyes belonging to the six patients less than thirty years old, and in all cases in which the implants were removed before 3 months had elapsed (Table II) . The only exceptions to the above rules were a so-year-old woman (Case 8) with Perspex uveitis in whom bleb shrinkage occurred and two eyes in a Is-year-old girl (Case I4) who was given large doses of systemic steroids for 4 months and in whom both blebs extended in area.
BLEB SPREAD (Fig. 3) Where this occurred, the sharply demarcated fibrosed and elevated bleb, which remained after removal of its contained implant, gradually flattened and spread posteriorly and circumferentially while becoming less fibrosed. Ultimately (after ij to 3 months) a large area, sometimes a whole quadrant, became covered by the bleb which consisted of well-vascularized but oedematous conjunctival and episcleral tissue. On massage of the globe this heaped up slightly and extended peripherally.
Gonioscopy of these eyes showed at first an open fistula where the translimbal tube had been but, by the end of the third month after removal, all those fistulae which could be clearly seen had become filled by a delicate network of fibrous tissue. During this period of spread, the intraocular pressure gradually fell to a stable level of between 7 5 and 20 mm. Hg approximately 3 months after the removal of the implant.
Drainage Routes Observed In most cases in which the bleb had spread, the obvious oedema of the episcleral tissues suggested that most aqueous escaped from the bleb via the subconjunctival lymphatics. However, several blebs showed signs of transconjunctival drainage: both localized thin areas with a positive Seidel sign and diffuse areas where oedema of the episcleral tissues involved the conjunctiva so that numerous tiny microcysts formed in the epithelium on massage of the eyes. In two cases prominent aqueous veins formed in addition to the routes described above.
Although one of the blebs was found to be grossly overfibrosed on removal of the implant, all blebs which spread gradually lost their fibrosed walls and ultimately (after more than a year in one case) all signs of fibrous tissues having been laid down had vanished.
BLEB SHRINKAGE (Figs 4 to 7)
This occurred in all six patients less than 30 years old who did not receive systemic steroids. The sharply-defined, well-vascularized, fibrosed and heaped bleb which remained after removal of the implant remained unchanged for several weeks, and then slowly shrank over a period of up to I8 months to leave a small nubbin of heavily-fibrosed conjunctiva over the fistula. Gonioscopy showed that the fistula became filled with a tenuous network of fibrous tissue, which gradually became denser and ultimately consolidated to leave merely a dimple in the sclera to mark the site of the fistula. Fig. 4 In all cases except those with Perspex uveitis, the eyes remained quiet and by the fourth week after removal topical steroids and mydriatics were discontinued. One patient (Case i) developed a mild iritis io months after removal of the implant; this was treated with steroid and cycloplegic drops, responded rapidly, and has remained quiet without medication during a further year of follow up.
EFFECT OF EARLY REMOVAL ON TENDENCY TO IRITIS
When implants were removed before the end of the third month, the behaviour of the eye varied according to the age of the patient. In those over 50 years old the blebs persisted but were smaller and less adequate than those which remained after the implants had been left in situ for 3 months or more.
In the group under 30 years old there were only two cases of early removal. In one the bleb became obliterated within 8 weeks of removal, and in the other rapid shrinkage occurred but the bleb "roof" became ischaemic and transconjunctival drainage was established and has persisted.
Discussion
In the elderly the effect of removing the implant was to maintain or reduce the preremoval intraocular pressure and to elimninate the need for long-term steroid medication. Renmoval after 5 months uniformly resulted in a large, flat, thick-walled, moderatelyvascular bleb, which extended in all directions on massage of the eye. This type of bleb is safe and permanent and always drains well (intraocular pressure 7 5-20 mm. Hg; C values 0.20-0.46). In young patients removal, even when delayed for several months, resulted in a higher intraocular pressure in every case, except where systemic steroids were given to the limit of tolerance for 4 months after removal. Good drainage was obtained in this particular case, with flat extensible "permanent" type blebs, but it is not safe to give steroids in this manner as a routine. 
